Selective neonatal depletion of dopamine has no effect on medial prefrontal cortex self-stimulation in the rat.
The role of the dopaminergic input to the medial prefrontal cortex (MFC) on self-stimulation (SS) was investigated in adult rats injected neonatally with 6-hydroxydopamine (6-OHDA). Each subject on day 3 or 5 received bilateral intraventricular injection of 6-OHDA (total dose 200 micrograms, 50 micrograms/injection/2.5 microliters vehicle which contained 1 mg/ml ascorbic acid) or of the vehicle alone after pretreatment with desmethylimipramine (50 mg/kg i.p.) 30 min earlier. At 150 days of age, the animals were implanted with monopolar (100 microns) stainless steel electrodes in the MFC. One long (10 h) and 5 short (2 h) SS sessions resulted in similar percentages of responders for the brain reward in test and control subjects, and similar response rates in both groups. Biochemical assays of the levels of norepinephrine (NE) and dopamine (DA) in the frontal cortex showed depletion of DA 90% in the test animals, but no depletion of NE. Histochemical fluorescence visualization of the catecholamine input verified the biochemical results in the MFC. These results are viewed as negative evidence for the hypothesis that DA innervations in the MFC are critical neural substrates for SS, and suggest that activation of intrinsic neurons in the MFC are responsible for SS in the region.